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Analysis on Temperature of Precipitation

Types in Cold Seasons in Shandong

YANG Chengfang JIANG Peng ZHANG Shaolin ZHANG Lei
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Abstract: This study uses daily observation data in Jinan and Qingdao, Shandong Province during 1999 —
2011, to reveal associations between the precipitation types and temperatures to determine potential chan-
ges of precipitation in cold seasons. The results show that precipitation types are firstly relative with syn-
optic systems. Jianghuai cyclone and backflow situation weather systems often produce different precipita-
tion types. Cold fronts, Huanghe cyclone and low eddy shear line often lead to snowfalls directly. Pure
snowfall occurs in low temperatures and has obvious thresholds below 850 hPa. Temperatures at 850 hPa
and 925 hPa are weak clues for identifying rain, snow and sleet in mixed precipitations while temperature
below 1000 hPa is very critical. It is better for precipitation type discrimination by combining the tempera-
ture in different levels under 925 hPa with surface temperature than the single level temperature. By com-
parison, ice pellets are highly dependent on the higher temperature in 700 hPa. The height of 0C level is
good clue for predicting precipitation types. The 0°C level is higher or near 925 hPa when it rains, but
when it descends near 1000 hPa rain converts to snow. There is no pure sleet or ice pellets because they al-
ways appear in mixed precepitation types.
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Table 1 Impact systems of two types of snowfall processes from 1999 to 2011
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Table 2 Percentages of snowfall cases in each levels for different temperature thresholds from 1999 to 2011 (unit: %)

W/ C <—4 <—3 <2 <0 <1 =2 =3 iR/ C
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Table 3 Percentages of pure snowfall cases in each levels for different

temperature thresholds from 1999 to 2011 (unit: %)

g/ C <—5 <—4 <3 <—2 <0 <1 =2 =3
Tss0 89 94 97 99 100 100 0 0
Ty2s 82 36 93 97 100 100 0 0
Tro00 50 58 68 75 92 97 3 0
Twm 38 41 149 59 81 91 8 2
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Table 4 Percentages of rainfall cases in each levels for
different temperatures threshods during the conversion

of precipitation types from 1999 to 2011 (unit: %)

g/ C <—5 <—4 <—2 <0 =1 =2 =3
Tss0 18 34 53 71 29 11 8
Tozs 3 8 24 55 45 32 18
T1000 0 0 3 8 92 83 76
T 0 0 0 13 87 74 67
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